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[57) ABSTRACT

The door of a horizontally disposed pressure vessel is
adjustably supported by a track mounted trolley for
reciprocation between door closed and opened posi-
tions. The door is provided with apertures for freely
receiving trolley mounted pins, which are employed to
support an outer end of a material supporting carriage
movable from within the pressure vessel as the door is
moved towards its opened position. The apertures are
sealed by flexible metal bellows. Independent move-
ments of the carriage and door relative to the trolley
permit the door to be properly seated in a closed con-
dition under varying carriage loading and/or pressure
vessel thermal distortion conditions.

6 Claims, 5 Drawing Figures
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1
PRESSURE VESSEL

BACKGROUND OF THE INVENTION

Heretofore, it has been proposed to mount the door
of a horizontally disposed pressure vessel on a track
mounted trolley for reciprocating movements between
door opened and closed positions; the door being em-
ployed to support one end of a material supporting car-
riage such that the carriage may be automatically with-
drawn from the pressure vessel as the door is opened.
While this arrangement is practical for small diameter
doors,; it has been found to be impractical for large di-
ameter doors and heavy carriages, since door misalign-
ment is encountered.

SUMMARY OF THE INVENTION

The present invention is directed towards an im-
proved pressure vessel construction in which a pressure
vessel door mounting trolley may be employed to auto-
matically withdraw a material supporting carriage from
the pressure vessel as the door is opened.

In accordance with the present invention, a pressure
vessel door is adjustably supported by the trolley and
is formed with a pair of apertures dimensioned to freely
receive a pair of pin members; the pin members serving
to support the outer end of the carriage on the trolley
independently of the door. Each aperture is provided
with a fluid pressure seal in the form of a “flexible™
metal bellows having opposite ends thereof fixed to the
door and to the pins or trolley, respectively. By this ar-
rangement, the door is free to move relative to both the
carriage supporting pins and trolley as required to
achieve proper seating of the door in closed position
under varying carriage loading and pressure vessel
thermal distortion conditions.

DRAWINGS

The nature and mode of operation of the present in-
vention will now be more fully described in the follow-
ing detailed description taken with the accompanying
drawings wherein:

FIG. 1 is a perspective view of a pressure vessel em-
bodying the present invention and illustrating the pres-
sure vessel door in fully open position; FIG. 2 is a frag-
mentary front elevational view showing the pressure
vessel door and trolley;

FIG. 3 is a sectional view taken generally along line
3—3 of FIG. 2;

FIG. 4 is a fragmentary rear elevational view of the
pressure vessel door; and

FIG. § is a sectional view taken generally along line
5—5in FIG. 1.

DETAILED DESCRIPTION

Reference is now made particularly to FIGS. 1 and 3,
wherein a pressure vessel formed in accordance with
the present invention is generally designated as 10.
Vessel 10 includes a horizontally disposed cylindrical
shell 12 having an end access opening 14 bounded by
an annular sealing surface 12a; a door 16 for closing
opening 14 and having an annular sealing surface 16a
engageable with surface 124, a conventional rotary
type locking ring mechanism 18 for releasably clamp-
ing sealing surface 16a in fluid pressure sealed engage-
ment with sealing surface 12a after door 16 is moved
into its closed position; a material supporting carriage
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20 removably insertable into shell 12 through opening
14; and a trolley 22 for supporting door 16 and the
outer end of carriage 20 for reciprocating movement
between door opened and closed positions. Normally,
the rear end of carriage 20 would be provided with
wheel or roller supports 24, arranged to ride on rails 26
permanently fixed within shell 12, as best shown in
FIG. 3. The specific construction of carriage 20 forms
no part of the present invention and thus, may be of any
desired construction. ’

The construction of locking ring mechanism 18 and
its mode of operation by which adjacent parts (in this
case shell 12 and door 16) may be releasably locked to-
gether in a fluid sealed relationship is well known, as
evidenced by my prior U.S. Pat. No. 3,490,792. Thus,
it is not deemed necessary to the understanding of the
present invention to again describe mechanism 18 in
detail.

Trolley 22 is shown in the drawings as including a
horizontally disposed, generally U-shaped base portion
28, which is movably mounted on a pair of rails 30 by
pairs of front and rear transport wheels 32 and 34, re-
spectively; and a standard 36, which upstands from
base portion 28 and serves to mount door 16 and the
front end of carriage 20 thereon. Trolley 22 may be
driven along rails 30 for the purpose of opening and
closing door 16 by any suitable means, such as base
portion mounted electric motor 38 coupled to one or
both of front transport wheels 32 by a suitable trans-
mission 40. A suitable limit switch or trolley proximity
sensor, such as is designated at 42 in FIG. 3, may be
employed to the deenergized motor 38 when door 16
has been moved to its closed position.

More specifically, standard 36 comprises a pair of
facing, main U-shaped channel members 44, which up-
stand in a converging relationship from adjacent the
front end of base portion 28; a plurality of carriage
mounting angle irons 46, which are arranged to extend
transversely between channel members 44 intermedi-
ate the upper and lower ends thereof; a pair of carriage
positoning plates 48 fixed one to each of channel mem-
bers 44 adjacent angle irons 46; door suspending angle
irons 50, which extend transversely between upper
ends of channel members 44; and a pair of bracing
angle irons 52, which extend downwardly from adja-
cent the midpoints of channel members 44 for attach-
ment to base portion 28 adjacent the rear end thereof.

Now referring particularly to FIG. 3, it will be seen
that the front end of carriage 20 is cantilever supported
on standard 36 by means of a pair of solid steel pins 54,
which are freely received within a pair of apertures 56
arranged centrally of door 16. Specifically, the for-
wardly extending end of each of pins 54 is supported by
and weld affixed to mounting angle irons 46 and one of
plates 48, whereas the rear end of each pin passes
through aligned apertures 58 of a box-shaped channel
mounting fixture 60 fixed to the front end of carriage
20 by a pair of brackets 62, Pins 54 are clamped in
place within apertures 58 by a pin mounted weldment
64 and by clamping plates 66, which are removably re-
ceived within pin recesses 68 and bolt affixed to fixture
60.

As best shown in FIG. 3, each of door apertures 56
is fluid pressure sealed relative to its associated pin 54
by a flexible metal bellows device 70 having its rear end
affixed to door 16 peripherally of aperture 56 and its
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front end affixed to pin 54 adjacent standard 36. Pref-
erably, a relatively inextensible band 72 is placed about
the mid-portion of each of bellows devices 70 in order
to prevent excessive radial expansion thereof under
high pressure conditions without decreasing its flexibil-
ity.

Door 16 is shown in FIGS. 1, 2 and 3 as being
mounted on standard 36 independently of pins 54 by a
three point mounting or suspension, which includes an
upper adjustable mounting or suspension device 80
fixed to channel members 50 and a pair of lower
mounting devices 82 fixed one to each of bracing chan-
nel members 52. ;

As best shown in FIGS. 2 and 3, upper device 80 in-
cludes a pin shaft 84, which is fixed to door mounted
flange 86, such that its axis is essentially. horizontally
disposed and extends generally transversely of the path
of trolley reciprocation; and a pair of standard
mounted brackets 88, which are formed with aligned,
horizontally elongated slots 90 for freely receiving op-
posite ends of pin shaft 84. A pair of threadably adjust-
able spring biased devices 92 are employed to normally
bias pin shaft 84 towards the rear ends of slots 90, that
is to the left as viewed in FIG. 3, while permitting rota-
tions and forward movement of the pin shaft within the
slots as required to insure proper seating of the door in
its closed position.

Lower mounting devices 82, which accommodate for
movements of pin shaft 84 within slots 90, are each in
the form of a pair of loosely fitted telescopic sleeve
members 94 and 96, which are fixed respectively to
door 16 and a bracing channel mounted bracket 98. A
coil type compression spring 100, which is arranged
concentrically within members 94 and 96, may be sub-
ject to adjustments by a threaded bolt 102, which ex-
tends through bracket 98 and carries a spring bearing
disc 104 adjacent its inwardly extending end.

Upon installation of a vessel incorporating the pres-
ent invention, spring devices 92 are first adjusted to in-
sure that pin 84 is maintained adjacent the rear ends of
slots 90 when door 16 is in open position while permit-
ting the pin to move forward and, if required, horizon-
tally swing within the slots when the door is moved into
closed, unlocked position by trolley 22; this forward
movement being at least sufficient to thereafter permit
the pin to be moved towards the rear end of the slots
when the door is clamped by locking ring mechanism
18 in closed, fluid pressure sealed position. Lower
mounting devices 82 are adjusted to tilt door 16 verti-
cally and/or horizontally as required to insure that the
annular sealing surface 164 of the door is properly dis-
posed in alignment for proper seating with the annular
sealing surface 124 of shell 12 when the door is moved
into closed position. As will be apparent, by adjust-
ments of one or both of devices 82, the orientation of
door 16 may be modified from time to time as neces-
sary to accommodate for vertical and/or horizontal dis-
placements of the annular sealing surface 124, which
likely will occur during use, due to thermal distortions
of the shell. Of course, the flexibility of bellows devices
70 permits universal and independent displacements of
the door relative to pins 54, as well as standard 36.
Such displacements additionally permit breathing, that
is, in and out movements of the domed central section
of the door as a result of being under vacuum or pres-
sure conditions and/or as a result of thermally induced
distortions.
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In accordance with the preferred construction, varia-
tions in loadings on the carriage produce deflections of
pins 54, rather than standard 36, and bellows device 70
are sufficiently flexible to permit such deflections to
occur without influencing the previously adjusted ori-
entation of door 16. However, should deflections of
standard 36 occur under high loading conditions, door
16 may be again properly positioned by adjustments of
devices 82.

Of course, for installations where shell 12 would not
be subject to thermal distortions and/or is constrained
such that movements of sealing surface 124 is in some
manner prevented, and all carriage load induced de-
flections are confined to the carriage mounting pins,
the above-described adjustable door mounting arrange-
ment may be dispensed with.

I claim:

1. A pressure vessel comprising in combination:

a horizontally disposed shell having an end access
opening bounded by annular sealing surface
means; :

a door having annular sealing surface meéans engage-
able with said shell sealing surface means for clos-
ing said access opening and having at least one ap-
erture extending therethrough;

a- carriage for supporting material to be treated
within said shell, said carriage being removably in-
sertable into said shell. through said access opening;

a trolley supported for horizontal reciprocating
movement relative to said access opening;

door mounting means and carriage mounting means
for independently supporting said door and said
carriage on said trolley;

said carriage mounting means cantilever supporting
said carriage on said trolley and freely extending
through said door aperture, whereby upon move-
ment of said trolley, said carriage is removably in-
serted into said shell as said door is moved between
access opening closed and open positions thereof;
and

sealing means for providing a fluid pressure seal be-
tween said door and said carriage mounting means
while permitting relative movement therebetween.

2. A vessel according to claim 1, wherein said door
mounting means is adjustable, whereby to permit ad-
justment of said door relative to said trolley and said
carriage mounting means for positioning said door seal-
ing surface means in alignment with said. shell sealing
surface means when said door is moved into said closed
position thereof.

3. A vessel according to claim 1, wherein said door
mounting means includes an upper mounting device for
suspending said door from said trolley and a pair of
lower mounting devices, said upper mounting device
including a pin. shaft and slot means and resilient
means, said pin shaft having an essentially horizontally
disposed axis extending essentially transversely of the
path of trolley reciprocation, said slot means being hor-
izontally elongated in a direction parallel to said path
and serving to rotatably and slidably support said pin
shaft therewithin, said resilient means tends to bias said
pin shaft relatively towards one end of said slot means
while permitting rotation and sliding movement of said
pin shaft relatively towards an opposite end of said slot
means, and said lower mounting devices being indepen-
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dently adjustable to effect rotary and/or sliding move-
ments of said pin shaft within said slot means to posi-
tion said door sealing surface means for alignment with
said shell sealing surface means when said door is
moved into said closed position thereof.

4. A vessel according to claim 3, wherein said lower
mounting devices each comprise a pair of loosely fitted
telescopic sleeve members fixed one to each of said
door and trolley, a compression spring disposed within
said sleeve members and bearing adjacent opposite
ends thereof on said door and said trolley, and means
to adjust said spring.

5. A pressure vessel according to claim 1, wherein
said trolley comprises a base having means for support-
ing said trolley for said horizontal reciprocating move-
ment and a standard upstanding from said base, said
carriage mounting means is fixed to said standard inter-
mediate upper and lower portions thereof, and said
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door mounting means includes an upper mounting de-
vice for movably suspending said door from adjacent
said upper portion of said standard and a pair of lower
moutning devices movably connecting said door with
said lower portion of said standard, said lower mount-
ing devices being independently adjustable to produce
vertical and horizontal tilting movements of said door
relative to said trolley and said carriage mounting
means. ’

6. A vessel according to claim 1, wherein said door
mounting means is adjustable to produce vertical and
horizontal tilting movements of said door relative to
said trolley and said carriage mounting means to posi-
tion said door sealing surface means for alignment with
said shell sealing surface means when said door is

moved into said closed position thereof.
* * * * *



